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FEBRILE convulsion is a term used to describe the occurrence of a convulsion
in a febrile patient with no evidence of infection in the central nervous system.
In recent years, two varieties have been described, namely those of a simple nature
which are not epileptic in origin, i.e., simple febrile convulsions, and those which
are a manfestation of epilepsy, i.e., epileptic febrile convulsions.
DEFINITION OF SIMPLE FEBRILE CONVULSIONS
In order to appreciate current concepts of febrile convulsions, it is important to
consider briefly some of the views expressed by earlier investigators. One of the
earliest references to the condition is that of Husler (1921) who stated that febrile
convulsions were not related to epilepsy. Faxen (1935) and Herlitz (1942) both
agreed that children with febrile convulsions rarely suffered from epilepsy in later
life. Buchanan (1946) on the other hand reported that 15 to 20 per cent.
of children who suffered from febrile convulsions in early childhood, subsequently
developed epilepsy. This view was supported by Lennox (1947) who regarded
febrile convulsions and epilepsy as a single disease entity.
Livingston (1958) was first to express the view that there are two types of febrile
convulsion; namely those of a simple nature which are not epileptic in origin, and
those which are. He further maintained that these two types could be distinguished
clinically. Of 622 cases of febrile convulsions where such differentiation had been
made, 40 per cent. were simple, and 60 per cent. were due to epilepsy.
The criteria employed by different authors to define simple febrile convulsions are
shown in Table I. The reliability of these definitions can be seen in Table II.
Fewer than 3 per cent. of the patients initially classified as having simple febrile
convulsions subsequently suffered from epilepsy. Conversely the diagnosis of
epilepsy was confirmed in 355 (97 per cent.) of the 366 children with febrile con-
vulsions who were initially classified by Livingston as having epilepsy. While accept-
ing that it is possible to achieve a high degree of reliability in differentiating the two
types, it is significant that some 5 per cent.-6 per cent. of all cases were incorrectly
diagnosed in the first instance.
INCIDENCE
Friderichsen and Melchior (1954) found the overall incidence of seizures in
children under the age of five years to be 5 per cent. - of these, 50 per cent. were
associated with a febrile illness. These figures have been confirmed by other authors.
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155TABLE I-DEFINITON OF SIMPLE FEBRILE CONVULSIONS
Age
of Duration
onset of fit
(yrs.) (mins.)
<6 1-5
(max. 10)
Character
of
fit
Past
medical
history
generalized
<30 generalized No
history
of
afebrile
convulsion
<30 generalized
Family
history of
simple febrile
convulsion EEG
- Normal
7 days
after
subsidence
of
pyrexia
Common. -
No F.H. of
epilepsy
Common Normal
after
subsidence
of
pyrexia
TABLE II-FoLLOw-uP OF CHILDREN WITH FEBRILE CONVULSIONS
Initially Initially Length
Total cases classified as classified Subsequently of
of febrile simple febrile as developing follow-up
Authors convulsions convulsions epilepsy epilepsy in years
Livingston 256 - 7 (2.9%)
(1958) 622 15
- 366 355 (97%/,)
Friderichsen
and
Melchior - 282 - 10 (2.8%) 16
(1954)
D. A. Thom (1942) found that 7 per cent. of children in a Boston community had
had at least one convulsion; E. M. Bridge (1949) arrived at the same figure of 7
per cent. in children admitted to the Johns Hopkins Hospital, of which 60 per
cent. had an associated febrile illness. He found that except for respiratory infec-
tions, pneumonia and gastro-intestinal disorders, convulsions were the most common
problem encountered at that centre. More recently, Schuman and Miller (1966)
found that 142 of 3,953 people under 20 years of age living in a South-Eastern
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Authors
Livingston
(1958)
Friderchsen
and
Melchior
(1954)
Prichard
and
McGreal
(1958)
I
to
6
to
4Michigan community had had at least one febrile convulsion. They excluded those
with meningitis, encephalitis, and those in whom epilepsy had been diagnosed by
their physicians. This figure represents 3.6 per cent of the population under 20.
AGE OF ONSET OF SIMPLE FEBRILE CONVULSIONS
Though recorded, simple febrile convulsions rarely have their onset before 6
months or after 6 years. Friderichsen and Melchior (1954) have shown that the
incidence of simple febrile convulsions is maximal between the ages of 1 and 2
years, and that 82 per cent. of simple febrile convulsions occur during this age
period. A peak incidence between the ages of 1 and 2 years was confirmed by
Schuman and Miller (1966) and Peterman (1952). It is important to emphasise
however that the association of fever and convulsions, especially in children under
2 years of age, should always arouse suspicion of infection in the central nervous
system. Such a possibility must be excluded before any alternate diagnosis is
entertained.
RECURRENCE OF SIMPLE FEBRILE CONVULSIONS
Earlier workers on this subject using a broad definition of febrile convulsions,
quoted high figures for the expected number of subsequent fits in a patient who had
had one febrile convulsion.
More recently, Friderchsen and Melchior (1954), using acceptable criteria for
simple febrile convulsions, found that 87 per cent. of their patients had had only
one convulsion. In Schuman and Miller's study (1966), 70 per cent. had had only
one convulsion, and the average number of simple febrile convulsions per patient
was 1.7. In those cases who suffer repeated simple febrile convulsions, the majority
have had their last convulsion by the age of 4 years (Livingston, 1947; Schuman
and Miller, 1966).
Occasionally a second convulsion may occur shortly after the first, but as a rule,
the convulsion will occur only once during a febrile illness at a time when the
temperature is rising to its peak. Repetition of a febrile convulsion later than 18
hours after the onset of fever is extremely rare, and such an occurrence suggests
epilepsy or a more serious illness such as meningitis.
INFECTIONS ASSOCIATED WITH SIMPLE FEBRILE CONVULSIONS
Upper respiratory tract infections are the most common cause of fever in
children, and it is therefore not surprising that simple febrile convulsions most
often occur in association with these infections. Apart from two febrile illnesses,
namely roseola infantum (Moller, 1956) and shigellosis (Knowlessen and Forbes,
1958), no other organism or illness has been singled out which commonly gives
rise to febrile convulsions. In the former condition, Vahlquist (1942) has implied
that these are not simple febrile seizures, but may be a manifestation of meningo-
encephalitis. Confirmation of this hypothesis by examination of cerebro-spinal fluid
was not, however, carried out.
In shigellosis there is no good evidence to show that the organism has any direct
toxic effect on nerve tissue though in exceptional instances Shigella sonnei have
been reported as a cause of meningitis in the young infant (Johnston and Sell,
1964; Whitfield and Humphries, 1967). Disturbances in body fluids and electrolytes
would seem to be a more likely cause of convulsions in shigellosis.
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Prichard and McGreal (1958) have drawn attention to the fact that in 50 per
cent. of cases of simple febrile convulsions, a parent, sibling or near relative had
suffered from a similar complaint. Schuman and Miller (1966) have reported similar
findings. In addition, these authors noted that not only was the incidence of simple
febrile convulsions high in these families, but so also was the incidence of mental
retardation. They pointed out that an unexplained and unexpectedly strong relation-
ship occurred between simple febrile convulsions and mental retardation, i.e. the
incidence of mental handicap in siblings of children with a history of simple febrile
convulsions was in their series five times that noted in the childhood population.
Conversely there was a five-fold increase in the incidence of simple febrile con-
vulsions in siblings of a child with a mental handicap.
ELECTROENCEPHALOGRAPHY
Although the electroencephalogram is widely used in the diagnosis of disorders
of the central nervous system, it has limitations. Not only is there difficulty in
interpreting the record in the young child, but even during a convulsion, the
electroencephalogram may show a normal record. Moveover, a convulsion per se
may give rise to an abnormal tracing for periods of up to 72 hours afterwards
(Lennox, 1949), and although general agreement does not exist, some authors
suggest that pyrexia may also cause temporary abnormalities in rhythm for as long
as three weeks after the temperature returns to normal (Livingston, 1958). Living-
ston recommends delay in recording the EEG until the child is afebrile for at least
one week. Caution is therefore indicated in interpreting the EEG recorded shortly
after a recent fever, for in a follow up of 143 patients with febrile convulsions
epilepsy was subsequently confirmed in only 25 per cent. of those who initially
showed up abnormal record (Lennox, 1949).
PROGNOSIS OF SIMPLE FEBRILE CONVULSIONS
The literature contains conflicting data which is largely due to problems in
definition. Earlier authors using a general definition of febrile convulsions, clearly
included many cases of epileptic convulsions, and it is therefore not possible to
draw any conclusions from these studies regarding simple febrile seizures. For in-
stance, the most frequent complication quoted by several authors is hemiplegia.
Schmidt (1958) has stated that many cases of acute infantile hemiplegia are caused
by febrile convulsions. Herlitz (1942) reporting a series of 424 cases of febrile con-
vulsions, found that in children whose convulsion lasted for more than 30 minutes,
3.6 per cent. developed hemiparesis. Fowler (1957) reporting five cases of prolonged
febrile convulsions, four of whom died, found at post mortem, degeneration of the
cerebral cortex of recent origin. He suggested that the changes were most likely
due to anoxia. Prichard and McGreal (1958) confirmed Schmidt's and Fowler's
findings, and stressed the frequency of subsequent neurological changes following
prolonged periods of unconsciousness. It is generally accepted, therefore, that there
is a distinct risk of sequelae with seizures lasting longer than 30 minutes. There is
little evidence however to suggest that simple febrile convulsions, which by any of
the acceptable definitions last less than 30 minutes, give rise to serious sequelae
such as hemiplegia. For example, Friderichsen and Melchior (1954) using an
acceptable definition, found that of 282 cases of simple febrile convulsions, none
158had hemiplegia. However, 12 of their patients on review were considered to be of
excessively nervous disposition, 3 had word blindness, and 3 had retarded develop-
ment. It is of interest to note that the majority of these developmental anomalies
occurred in children who had had repeated febrile convulsions. Whether or not
simple febrile convulsions give rise to minimal cerebral damage has not yet been
answered, for minor developmental anomalies are not uncommon in childhood,
and may well have been present prior to the convulsion.
TREATMENT
The literature is even more confused on the subject of prophylactic therapy,
which again is largely due to difficulties in definition. However, most authors agree
that continuous prophylactic therapy should be offered in the following circum-
stances:
1. if the convulsion lasts for more than 30 minutes.
2. if the convulsion is focal in nature.
3. if there is evidence of brain damage.
4. if the child is 4 years or older at the onset of convulsions.
Clearly these criteria strongly suggest underlying epilepsy.
While it is generally agreed that epilepsy requires prophylactic therapy, no con-
trolled study has been found which confines its therapeutic approach to simple
febrile convulsions. This lack of knowledge is manifest by the diversity of regimens
and indications for therapy suggested by various authors. While a number of authors
recommend continuous treatment with anti-convulsant drugs following an initial
simple febrile convulsion, others do not begin therapy until a second or third
febrile convulsion has occurred. Some, including Livingston (1958) and Millichap
(1960)' advocate intermittent therapy and advise parents to give "Disprin" and
phenobarbitone to the child at the first sign of an infection. The efficacy of this
form of treatment is not stated, and indeed because of the difficulty in anticipating
a febrile illness in children, appears to have a fundamental drawback. Nor does
general agreement exist on the duration of either intermittent or continuous pro-
phylactic therapy. Some advocate continuation of therapy to the age of 4 years,
while others persist until 6 years. Because one does not lightly embark on a course
of therapy with anticonvulsant drugs for periods of up to 4 years in a child who
most probably will only have a single febrile convulsion, there appears to be a great
need for clarification of the need to give such treatment in simple febrile convul-
sions. It is therefore suggested that continuous prophylactic therapy should only be
offered to those cases in whom epilepsy is either suspect or proven. Because of the
inherent dangers of prolonged convulsions, and the inability to diagnose epilepsy
accurately, we believe that any febrile convulsion which differs from an acceptable
definition of simple febrile convulsions, should be regarded as suspect epilepsy, and
therefore treated as such.
AETIOLOGY
The aetiology of febrile convulsions is as yet unknown. Authors have disagreed
for many years about which factor is the more important in producing a convulsion,
namely, height of temperature, or rate of rise. Welch (1888) concluded from his
experiments on rabbits that the two factors were of equal importance. More recently
some difference of opinion has been evident. Wegman (1939) concluded from
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whereas Millichap (1960) considered the height of temperature to be of more
importance. Two drawbacks however were present in Wegman's work. Firstly, as
he did not know the ages of his animals, he classified them by weight; and secondly,
temperature rises were poorly controlled. On the other hand Millichap's experi-
ments were carried out on four different species of animals of known ages, and
with a heat source which resulted in much better temperature control. He showed
that the temperature at which a particular animal convulsed was the same irrespec-
tive of the rate at which the temperature was raised. Although Millichap's technique
was apparently faultless, his experiments do have one drawback in that slow rises
in temperature were achieved in a relatively short time. Wegman applied heat to
his animals for up to 7 hours, whereas Millichap's slowest rise in temperature took
less than seven minutes.
Although the clinical impression exists that the occurrence of febrile convulsions
depend more on the rate of rise than on the height of temperature, there is no data
to support this view. Indeed, Friderichsen and Melchior (1954) have shQwn that the
incidence of simple febrile convulsions increases with the height of temperature.
In both of the above experiments, the convulsions were induced by the appli-
cation of heat alone, and no attempt was made to simulate a febrile state due to
infection. Not only does thermosensitivity of the central nervous system remain
an unsolved problem, but the pathogenesis of fever is also poorly understood.
Atkins (1960) has shown that infection results in the release of a pyrogenic sub-
stance from the host tissue. Harrell and Aikawa (1951) claim that one of the effects
of infection is an alteration in the permeability of cell membrances, including those
of the nervous system. Thus it is suggested that the invading organisms cause the
liberation of a pyrogen which not only acts on the thermoregulatory centre to cause
pyrexia, but also increases the permeability of cell membranes. This increased per-
meability may well be an important factor in the aetiology of febrile convulsions.
Millichap (1958, 1959) has shown that both the convulsive threshold and the
concentration of potassium in brain tissue increase as the animal matures and that
the convulsive threshold could be lowered by reducing the content of brain potas-
sium. He also claimed that dehydration raised the convulsive threshold, but did
not specify the concentrations of electrolytes achieved by dehydration. Therefore
the correlation between changes in distribution of brain water and convulsions may
well have been due to alteration in the concentrations of electrolytes rather than
the result of changes in water content. There is therefore some evidence to suggest
that alterations in the concentration of brain potassium may be of importance in
lowering or raising the convulsive threshold.
One may postulate that the infective process, or the pyrexia, or both, by increas-
ing the permeability of the C.N.S. cell membrane, leads to an outflow of potassium,
a situation which has already been shown to lower the convulsive threshold.
Unfortunately this hypothesis only partly answers the problems of aetiology, for
one question remains unanswered, "why do some children have simple febrile
convulsions, while other children of the same age and with similar high tempera-
tures, do not?" Perhaps further studies of convulsion-prone families and fuller
knowledge of thermosensitivity of the immature cerebral cortex may clarify this
problem.
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Published data would indicate that the diagnosis of simple febrile convulsions
should be confined to those patients under 6 years of age who present the following
features: short generalised seizures of less than 10 minutes which occur soon after
an elevation of temperature due to an extracranial infection, and in whom a normal
EEG record is obtained one week after the temperature has returned to normal.
A negative family history for epilepsy and a positive family history of simple
febrile seizures or mental retardation in a near relative, affords further supportive
evidence. Whereas prolonged seizures (over 10 minutes), focal convulsions, con-
vulsions with fever in a child over 6 years, or the presence of specific abnormalities
in the EEG after the patient has been afebrile for at least one week, suggest
epileptic seizures precipitated by a fever.
Since a simple febrile convulsion is unlikely to recur and as serious sequelae
have not been reported, continuous prophylactic therapy is not recommended for
simple febrile convulsions. However, because of the inherent risks of prolonged
seizures, a febrile convulsion which differs in any way from the criteria outlined
as constituting simple febrile convulsions should be regarded as suspect epilepsy,
and continuous treatment offered.
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